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Abstract The purpose of this article is to summarize literature relating to train-
ing individuals to implement applied behavior analytic procedures via telehealth 
and identify any gaps in the evidence base for this type of support. A systematic 
literature search revealed 20 articles focusing on training individuals to implement 
speciic ABA techniques via telehealth. The Evaluative Method (Reichow et al. in 
J Austism Dev Disord 38:1311–1319, 2008; Reichow, in: Reichow, Doehring, Cic-
chetti, Volkmar (eds) Evidence-based practices and treatments for children with 
autism, Springer, New York, Reichow 2011) was used to assess the methodologi-
cal quality of included articles. Results indicated that individuals were trained to 
implement a range of techniques, including assessments, targeted interventions, and 
speciic teaching techniques. Socially signiicant outcomes were reported for clients 
in the form of reduced challenging behavior and increased skills. Trainee idelity 
following training via telehealth was variable, and barriers related to the use of tel-
ehealth were highlighted. Where evaluated, cost and travel burdens were considera-
bly lower than support provided in-person. The emerging literature is promising and 
suggests that telehealth may be an efective means of training individuals in ABA 
techniques; however, wider issues and practical implications related to the use of 
telehealth should be considered and are discussed as it relates to ABA providers.
Keywords Telehealth · Systematic review · Applied behavior analysis · Training · 
Videoconferencing
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Introduction
Technology is increasingly becoming a part of everyday life, with smart phones, 
tablets, laptops, and high-speed internet connections becoming more accessible 
and afordable. Given the prominence of this technology in our society, it is not 
surprising that health organizations have adopted technology to provide services 
in innovative ways. The application of technology to providing such services has 
been termed ‘telehealth’ and is deined as “the use of telecommunications and 
information technology to provide access to health [or behavioral health] assess-
ment, diagnosis, intervention, consultation, supervision, education, and informa-
tion across distance” (Nickelson, 1998, p. 527). This can include communica-
tion through the telephone, email, online chat rooms, or videoconferencing (e.g., 
Gerrits et al. 2007; Phillips et al. 2001; Torres-Pereira et al. 2008), computer- or 
internet-based interventions (e.g., Khanna and Kendall 2008; Klein et al. 2010), 
and even the use of smart phone or tablet applications (e.g., Gregoski et al. 2012). 
Telehealth has been applied in a range of ways across a number of ields. For 
example, it has been used for collaborations between healthcare profession-
als (e.g., Katzman 2013; Zollo et  al. 1999), a wide range of assessments (e.g., 
Loh et al. 2004; Turkstra et al. 2012), medical diagnostic services (e.g., Edison 
et al. 2008; Torres-Pereira et al. 2008), monitoring of long-term conditions (e.g., 
Fatehi et al. 2014; Inglis et al. 2014), parent training (e.g., Reese et al. 2015; Xie 
et  al. 2013), speech and language therapy interventions (e.g., Georgeadis et  al. 
2004; Grogan-Johnson et al. 2011), and mental health support (e.g., Klein et al. 
2010; Mitchell et al. 2008). Delivering services via telehealth may have a number 
of practical advantages for clinical practice in that it may enable increased access 
to populations that are hard to reach (e.g., those with rare conditions or those liv-
ing in rural areas), reduce travel related costs, make scheduling appointments eas-
ier, and even increase family carer participation in interventions with their child 
as the clinician is not physically present (see, for discussion, Hilty et  al. 2002; 
Meadan and Daczewitz 2015). In relation to psychiatric services, telehealth sup-
port has been reported to be reliable, acceptable to both the individuals receiving 
telehealth and the individual delivering the service, and associated with a range 
of positive outcomes such as reduced costs and fewer medication errors (Hilty 
et al. 2002). Telehealth and its application to psychological and behavioral sup-
port services is therefore an important area of study.
Although the use of telehealth is relatively well established in psychiatric and 
psychological services, with 98% of psychologists reportedly using some form of 
telehealth in 2000 (Vandenbos and Williams 2000), the ield of Applied Behavior 
Analysis (ABA) has evidenced less use of telehealth. Some early work involved 
the use of telephone support during parent training (e.g., Patterson 1974; Pat-
terson et al. 1982), or ‘bug in ear’ technology to provide real-time coaching (e.g., 
Bowles and Nelson 1976; Stumphauzer 1971). However, articles reporting more 
extensive use of telehealth in ABA are only just beginning to emerge. This dispar-
ity between ields may be due to key diferences between general psychological or 
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support which often involves training others in speciic techniques (e.g., Deliperi 
et  al. 2015; Downs and Downs 2013; Wacker et  al. 2017) or using a more for-
mal behavioral consultation model (see, for example, Sheridan et al. 1996; Sheri-
dan and Kratochwill 2007; Watson and Robinson 1996; Wilkinson 2006). These 
training and consultation approaches have been shown to be efective in enhanc-
ing consultee skills and idelity (e.g., Collier-Meek and Sanetti 2014; Deliperi 
et  al. 2015; McKenney et  al. 2013) and improving child behavior or academic 
and social skills (e.g., Garbacz and McIntyre 2016; Sheridan et al. 2006; Sheri-
dan et al. 2013; Wacker et al. 2017). However, some authors highlight barriers to 
this type of support due to the amount of consultant time needed and diiculties 
providing training or behavioral consultation to clients in rural areas, suggesting 
that telehealth may be a useful alternative method of providing such support (e.g., 
Bice-Urbach and Kratochwill 2016; Fischer et al. 2016a, b).
Despite this, conducting training primarily via telehealth may present more bar-
riers than providing training in-person in relation to role playing skills, observing 
practice, monitoring implementation idelity, and collecting data. This may partially 
explain the slower uptake of telehealth within ABA, and early examples often used 
initial in-person training supplemented by telehealth support (e.g., Patterson 1974; 
Patterson et al. 1982). However, there is some evidence that general parent training 
or parenting interventions can be efectively delivered via telehealth. For example, 
Reese et al. (2015) reported comparable results for both parents and children when 
a parenting intervention was delivered via telehealth or in-person, suggesting that 
training a consultee to support a client may be possible via telehealth. Similarly, 
Xie et al. (2013) reported comparable indings for parents of children with Attention 
Deicit Hyperactivity Disorder (ADHD), and greater improvements in hyperactivity 
for those whose parents were trained via telehealth rather than in-person. Although 
this evidence may have implications for behavior analytic support, the parenting 
interventions presented in these articles were not explicitly based on ABA; thus, it is 
unknown whether these results generalize to ABA services.
Given the recent emergence of articles relating to the use of telehealth for 
training consultees in ABA, a review of the literature is both timely and impor-
tant in order to identify the breadth of application of telehealth methodology, 
indicators of efectiveness, and any limitations or diiculties encountered in its 
use. There is currently no known review focusing solely on behavior analytic 
research, with previous reviews focusing on other ields (e.g., psychotherapy Gros 
et  al. 2013; palliative care, Kidd et  al. 2010; speech pathology, Mashima and 
Doarn 2008), or more broad training interventions for parents of children with 
disabilities (e.g., Meadan and Daczewitz 2015). Boisvert et  al. (2010) recently 
reviewed literature relating to the use of telehealth for providing support to indi-
viduals with an Autism Spectrum Disorder (ASD), including ive studies focusing 
solely on ABA techniques. The review included articles where support was pro-
vided in relation to behavior and educational goals to teaching staf and parents, 
or psychological support provided directly to individuals with ASD. They found 
that such support provided via telehealth was deemed to be efective for the cli-
ent in seven out of eight cases, with technical diiculties inluencing conclusions 
in one case. In addition, a review by Neely and colleagues (2017) focused on the 
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idelity with which individuals were able to implement techniques when trained 
via telehealth to support individuals with ASD. They reported that trainee idelity 
increased throughout the intervention; however, results were mixed and often did 
not maintain in the absence of direct training or coaching. Although some of the 
studies included in these reviews involved the use of ABA techniques, the focus 
on ASD alone, speciic outcomes (i.e., idelity) and the inclusion of support pro-
vided within other disciplines leaves open the question of how efective telehealth 
is as a service delivery mechanism for ABA speciically.
The current review aims to synthesize the literature relating speciically to 
training an individual in ABA techniques via telehealth in order to provide an 
overview of the current state of the evidence and highlight gaps in research relat-
ing to this method of providing support. The review seeks to answer the following 
research questions: (1) How has telehealth methodology been utilized for training 
individuals in ABA approaches, including the context in which it is adopted, the 
training focus, methodology used, and characteristics of those involved? (2) How 
efective is the use of telehealth for training individuals in ABA approaches in 
relation to improving trainee skills or idelity, and/or changing client behavior? 
(3) Is the use of telehealth for training in ABA approaches socially acceptable 
and are there any obstacles reported that researchers and practitioners in the ield 
should consider when utilizing such methodology?
Method
Inclusion/Exclusion Criteria
Original empirical articles published in peer reviewed journals were included 
in the current review if they met all of the following criteria. Firstly, the study 
involved training an agent (e.g., a parent, therapist, teacher) in a speciic behavior 
procedure (e.g., preference/functional assessments, teaching techniques such as 
discrete trial teaching, functional communication training [FCT]). Studies which 
involved delivering support directly to a client or delivering broader parenting-
based programs (i.e., those focusing on more general parenting skills or focus-
ing on knowledge about behavioral approaches more generally rather than spe-
ciic techniques) were excluded. Similarly, due to the focus on direct training, 
articles which involved self-directed study only with no additional support from 
a trainer were not included. Secondly, articles were only included if data relating 
to behavioral outcomes for the trainee (e.g., increased skills/idelity of implemen-
tation) and/or the client were presented. Thirdly, all of the training relating to 
implementing the techniques was provided through telehealth methodology (e.g., 
videoconferencing, telephone, email) to ensure that the focus was on telehealth 
training, rather than the telehealth role being supplementary to support provided 
in-person. There were no criteria relating to the date of publication in order to 
ensure that all relevant articles were included, as it is not possible to pinpoint 
when telehealth methodology was irst adopted.
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Search Strategy
A three-phase search strategy was adopted for the current review, and all searches 
were conducted in July 2017 encompassing literature published up to this date. 
Firstly, a search string was entered into PsycINFO, Web of Science, and PubMed 
databases using the search terms listed in Table 1 such that each group 1 term was 
combined with each group 2 term. These databases are most commonly used in the 
behavioral sciences, and index relevant articles relating to these topics. It was there-
fore expected that these databases would identify the highest number of relevant 
articles for the current review.
The use of these terms aimed to identify the majority of telehealth-based ABA 
research. Given evidence from an earlier review (Brady et al. under review) indicat-
ing that a large proportion of Positive Behavior Support (PBS) research may not 
be multi-component and may instead focus on speciic behavioral techniques, the 
inclusion of the term “positive behav* support” aimed to identify those articles that 
may be labeled primarily as positive behavior support, rather than applied behav-
ior analytic. Furthermore, the use of ABA is a core component of PBS (Gore et al. 
2013) and may therefore mean that studies utilizing PBS also involve training an 
agent in behavioral techniques. As stated above, articles were only included if train-
ing related to a clearly deined behavioral procedure, rather than multi-component 
behavioral support plans. The authors were also aware of a number of recent articles 
focusing on the use of videoconferencing in training agents to conduct behavioral 
techniques, therefore “videoconferenc*” was included to ensure that this group of 
articles was explicitly searched for.
A total of 14,002 original articles were identiied from the database searches 
and the titles/abstracts of these articles were screened, resulting in 30 articles 
being retained for further review. Articles were excluded following title/abstract 
screen if it was clear that they did not meet one or more of the inclusion criteria 
(e.g., studies relating to animals, medical conditions, or support provided directly 
to a client via telehealth). After applying inclusion and exclusion criteria to the 
retained articles, 17 were included in the review. Secondly, a hand search was 
conducted of the three journals (Journal of Applied Behavior Analysis, Research 
in Autism Spectrum Disorders, Journal of Behavioral Education) that published 
the highest number of included articles. One additional article was identiied, 
which did not meet inclusion criteria after full text review. Finally, the refer-
ence lists of all included articles were searched which resulted in an additional 
9 articles being identiied, of which 2 were included. An additional two articles 
Table 1  Databases and search 
terms
Databases searched Search terms
Group 1 Group 2
PsycINFO Telehealth Applied behav* anal*
Web of Science Tele* Behav* anal*
PubMed Videoconferenc* Positive behav* support
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were reviewed that had not been found via the searches described above but had 
been brought to the authors’ attention by other researchers. One of these articles 
met inclusion criteria and was included in the review. A total of 20 articles were 
included in the review with 17 of these utilizing single case designs. An overview 
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Not behavioural procedure: 8
Total: 13
Hand search of journals
Reference lists searched
9 found (2 included)
Reasons for exclusion:
Not telehealth: 6







2 found (1 included)
Fig. 1  Search strategy and number of articles included at each stage. JABA Journal of Applied Behavior 
Analysis, RIASD Research in Autism Spectrum Disorders, JBE Journal of Behavioral Education
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Methodological Quality Evaluation
In order to evaluate the methodological quality of included articles, the Evalua-
tive Method (Reichow et al. 2008; Reichow 2011) was used in the current review. 
In a recent review of single case design evaluation tools (see Wendt and Miller 
2012), the Evaluative Method was rated highly based on its congruence with 
agreed standards for quality in single case design studies, its ability to distinguish 
between studies of variable quality, and empirical evidence supporting its valida-
tion. It was also the only highly rated tool able to appraise both single case and 
group design studies, utilizing a comparable scale across both types of design. As 
a result, this tool was used over other highly rated single case design evaluation 
tools in order to enhance interpretability of the quality ratings across both types 
of design in the current review.
A inal rating of Weak, Adequate, or Strong is assigned to articles based on 
ratings given in relation to primary indicators (such as the quality of baseline 
data, the details reported about participants, experimental control, comparison 
groups etc.) and secondary indicators (such as interobserver agreement, blind 
raters, social validity etc.). See Appendix A for deinitions of the criteria for each 
primary and secondary indicator. The tool was modiied in two main ways for use 
in the current review (consistent with procedures adopted in an earlier review, see 
Brady et al. under review). The inal ratings were expanded to include “Border-
line Adequate” and “Borderline Strong” in order to illustrate broader variability 
in quality of the articles, as a high number of articles were initially rated as Weak 
(see for criteria used to assign ratings). In addition, as the Evaluative Method was 
initially designed to be used for research relating to ASD, the ‘participant’ crite-
ria were expanded to ensure that articles could still score ‘high’ as long as any 
applicable diagnoses were clearly stated. This ensured that studies including par-
ticipants without easily operationalized diagnoses, or those without disabilities, 
were still able to score highly.
The tool was applied to each article in relation to the outcomes reported. This 
meant that for some articles, the tool was applied twice (e.g., for outcomes relat-
ing to the trainee such as idelity/skills, and for assessment/intervention outcomes 
relating to the client due to the trainee implementing behavioral techniques with 
them). Where applicable, criteria for assigning ratings were considered in relation 
to the speciic outcomes being assessed (e.g., participant ratings where trainee 
outcomes were assessed were evaluated in relation to details reported about train-
ees, rather than clients—see Appendix A for further detail). A second coder inde-
pendently applied the tool to 50% of the articles (10 articles). Percentage agree-
ment across indicators and inal ratings was calculated and was 81.45% across 
indicators, and 60% across inal ratings. The low agreement for inal ratings is 
relective of the higher weighting of primary indicators on the inal rating given 
to an article, meaning that disagreements on these indicators would often also 
result in disagreements on the inal ratings assigned. Disagreements were dis-
cussed and consensus was reached on ratings, and where necessary ratings for all 
articles were reviewed in light of agreements following discussion.
 J Behav Educ
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Coding
The irst author read each of the included articles and recorded information about 
the context and background to adopting telehealth methodology given by the 
researchers, trainer/trainee/client characteristics, telehealth methods used including 
characteristics of training (e.g., methods and technology used, dosage of training, 
format of training), the behavioral focus of the training (e.g., type of assessments, 
skills, or interventions used), and outcomes (for trainer, trainee, client, social valid-
ity, obstacles experienced). The second author also checked the extracted informa-
tion for 55% of articles for accuracy and completeness.
Results
Methodological Quality
The Evaluative Method was applied 23 times for the 17 single case design articles 
(i.e., six articles included outcomes related to both the trainee and client) and once 
for each group design article as none of the group design articles presented out-
comes data relating to both the trainees and clients. The most common ratings were 
“Weak” or “Borderline Adequate” with only one single case design article rated as 
“Strong” in relation to outcomes for the client (see Fig. 2).
Appendix A provides an overview of the individual indicator ratings and inal 
rating given to each article. Single case designs most often did not score highly on 
evidencing a stable baseline across at least 3 data points (16/23 instances) or having 
stable data that varied with implementation of the intervention (17/23 instances for 
visual analysis criteria relating to stability of data and overlap between conditions, 
and 14/23 for experimental control criteria relating to number of reversals and varia-

























Single Case Design Client Outcomes
Single Case Design Trainee Outcomes
Group Design Client Outcomes
Group Design Trainee Outcomes
Fig. 2  Evaluative method ratings for single case and group design articles for trainee and client out-
comes
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of the single case designs included Kappa statistics, only two used blind raters, and 
most did not collect data on the idelity of implementation or meet idelity crite-
ria where data were presented (for either the main trainer related to implementing 
the training, or the trainee for implementation of the intervention: 17/23 instances). 
Group designs did not score highly for the use of appropriate statistical analyses 
with adequate sample size and power (2/3 instances), did not use blind raters (2/3 
instances), and did not collect data on the idelity of intervention implementation 
(for either the main trainer related to implementing the training, or the trainee for 
implementation of the intervention: 3/3 instances), or on generalization/maintenance 
(2/3 instances). They also did not include efect sizes calculations (2/3 instances).
Breadth and Context
As stated above, 20 articles were identiied which focused on using telehealth meth-
odology to train stakeholders in behavioral techniques. Across these 20 articles, 113 
agents were trained in behavioral techniques via telehealth by at least 27 trainers (it 
was not possible to determine the number of trainers for three articles: Alnemary 
et  al. 2015; Lindgren et  al. 2016; Wainer and Ingersoll 2015), and 104 children 
received support from someone who had been trained via telehealth. In some cases, 
additional individuals were also trained including four trainees as part of a wait list 
control group (Fisher et al. 2014), and 53 individuals who were trained via in-person 
methods as a comparison group (Hay-Hansson and Eldevik 2013; Lindgren et  al. 
2016). Table 2 provides an overview of each included study.
Studies were conducted by research teams primarily located in the USA, with one 
study conducted by a research team in Norway. Where information was reported on 
the distance over which telehealth support was provided, distances varied from a 
diferent room in the same building (Higgins et al. 2017; Machalicek et al. 2009b), 
a diferent location under 100 miles away (Barretto et al. 2006; Gibson et al. 2010; 
Lindgren et al. 2016; Machalicek et al., 2009a; Machalicek et al. 2016; Neely et al. 
2016), between 100 and 200 miles away (Barretto et al. 2006; Lindgren et al. 2016; 
Suess et  al. 2016), or over 200 miles away (Knowles et  al. 2017; Lindgren et  al. 
2016; Wacker et al. 2013a, b). In three cases, training was provided for trainees in 
a diferent country located 300 (Wainer and Ingersoll 2015), 5863 (Barkaia et  al. 
2017), and 8333 (Alnemary et al. 2015) miles away from the trainer.
The context in which telehealth methodology was employed varied across the 
articles. Some researchers cited practical diiculties with ofering support in-per-
son, such as large waiting lists for support or costs and time involved with trave-
ling around rural areas (Barretto et al. 2006; Gibson et al. 2010; Hay-Hansson and 
Eldevik 2013; Knowles et al. 2017; Machalicek et al. 2009a, b, 2010, 2016; Neely 
et  al. 2016; Wacker et  al., 2013a, b; Wainer and Ingersoll 2015). Alnemary et  al. 
and Barkaia et al. further cited a lack of behavioral expertise and support available 
internationally in Saudi Arabia and Georgia, respectively. Other researchers cited 
knowledge gaps relating to efectiveness, eiciency or agent idelity when training 
is conducted via telehealth (Fischer et  al. 2016; Suess et  al. 2014). Finally, some 











Table 2  Overview of included studies
Study Participants Training focus Training methods Outcomes
Alnemary et al. (2015) Trainees: 4 special education 
teachers in Saudi Arabia
Clients: 1 child aged 12 years 
with ASD who displayed chal-
lenging behavior
Functional analysis (FA) Group training lasting 3 h via 
videoconferencing
Simulated functional analysis
If idelity criterion met—analy-
sis conducted with child
If idelity criterion not met—
individual coaching via 
videoconferencing for speciic 
session type
Fidelity increased across study 
for all trainees
Only 1 trainee met mastery cri-
terion for all conditions by the 
end of the study, but displayed 
very low idelity in actual 
analysis with child
Barretto et al. (2006) Trainees: 1 teacher, 1 adoptive 
mother. Other individuals 
present during assessment
Clients: 1 child aged 5 years 
with ASD and 1 child aged 
1 years with multiple disabili-
ties. Both children displayed 
challenging behavior
FA In session coaching via vide-
oconferencing
Adoptive mother also received 
instructions via telephone and 
in writing before session
Social functions identiied for 
each child
Result not veriied using 
function-based intervention
Barkaia et al. (2017) Trainees: 3 therapists
Clients: 3 children with ASD 
aged 4–6 years
Mand and echoic training Initial training (1–2 h via 
videoconferencing) involving 
spoken and written descrip-
tions and practice exercises
In session coaching via vide-
oconferencing
Therapist target behaviors (cor-
rect command sequences, posi-
tive consequences) increased 
during coaching











Table 2  (continued)
Study Participants Training focus Training methods Outcomes
Fischer et al. (2016) Trainees: 3 teachers
Clients: 3 children with disrup-
tive behavior. 1 had ADHD, 1 
had ASD
Diferential reinforcement of 
alternative (DRA) or other 
behavior (DRO). The Good 
Behavior Game (GBG) added 
to DRA for one child
Initial training provided via 
videoconferencing as part of a 
Problem Analysis Interview
Teacher integrity high for all 
participants during DRA/DRO. 
Integrity dropped below 50% 
on introduction of the GBG 
but increased again following 
performance feedback
Academic engagement was 
targeted for two children 
and increased during DRA, 
although with variable results 
for one child even after the 
addition of the GBG. Disrup-
tive behavior was targeted for 
one child and decreased during 
DRO
Fisher et al. (2014) Trainees: 8 family carers, half of 
whom were placed in control 
group
No clients
Discrete trial teaching and 
incidental teaching
17 e-modules lasting 40–60 min
6 scripted role plays with con-
federate (supervisor observed 
and provided feedback via 
videoconferencing)
Signiicant increase in percentage 
of trials implemented correctly 
by trainees compared to control 
group
Signiicant increase in percentage 
of skills mastered by trainees 
compared to control group
Gibson et al. (2010) Trainees: 1 teacher, 1 teaching 
assistant
Clients: 1 child aged 4 years 




Initial training lasting 45 min 
via videoconferencing
Trainees provided with task 
analyzed procedures
Child elopement decreased from 
over 90% of sessions during 












Table 2  (continued)
Study Participants Training focus Training methods Outcomes
Hay-Hansson and Eldevik 
(2013)
Trainees: 16 school/preschool 
staf (7 received training in-
person)
Clients: 4 children with ASD 
and moderate developmental 
delay, 2 children with moder-
ate developmental delay
Discrete trial teaching 3 training sessions via vide-
oconferencing lasting 15 min 
each
Signiicant increase in trainee 
skills for both groups
No diferences in idelity between 
groups
Higgins et al. (2017) Trainees: 3 direct care staf
Clients: 3 children with ASD 
aged 4–5 years
Multiple stimulus without 
replacement (MSWO) prefer-
ence assessments
Initial training via videocon-
ferencing including written 
instructions, reviewing videos 
with feedback, and scripted 
role plays with confederate
Additional tailored training for 
speciic steps not implemented 
with idelity during post-
training assessments
Fidelity high for all participants 
when practicing with confeder-
ate or child
Fidelity maintained 1–2 months 
post-training
Knowles et al. (2017) Trainee: Special education 
teacher
Clients: 4 children (aged 
8–9 years) with emotional and 
behavioral disorders or other 
health conditions. Whole 
class challenging behaviors 
recorded
Interventions provided within a 
Positive Behavior Interven-
tion and Support model: 
praise (contingent and non-




Written feedback provided via 
email after every observation 
and biweekly videoconferenc-
ing coaching session involving 
feedback and video self-
modeling
Teacher target behaviors 
increased following training











Table 2  (continued)
Study Participants Training focus Training methods Outcomes
Lindgren et al. (2016) Trainees: 94 family carers 
(including 52 who received 
training in-person)
Clients: 94 children with ASD 
or other developmental dis-
abilities
FA and FCT 3 groups: training delivered 
in-person, training delivered 
via telehealth at a regional 
clinic, training delivered via 
telehealth in the family home
Telehealth groups: weekly 1 h 
training sessions via video-
conferencing and participants 
asked to practice at home
At least one function identiied 
for each participant following 
FA
Behavior reduced by over 90% on 
average during FCT but results 
variable (range = 47.4–100%)
No signiicant diference between 
groups but slightly higher 
percentage reduction scores if 
training was delivered in the 
family home
Machalicek et al. (2009a) Trainees: 3 graduate students
Clients: 3 children aged 
34 months—7 years with 
ASD/PDD-NOS
Paired choice preference assess-
ments
Provided with task analysis of 
procedure and instructed to 
practice
In session coaching via vide-
oconferencing
100% trainee accuracy in imple-
menting preference assessment
Preferred toys identiied for each 
child and veriied with subse-
quent intervention
Machalicek et al. (2009b) Trainees: 3 graduate students
Clients: 2 children aged 7 and 
11 years with ASD who dis-
played challenging behavior
FA In session coaching via vide-
oconferencing
Social function identiied for all 
children
Results veriied by function-
based intervention
Machalicek et al. (2010) Trainees: 6 teachers
Clients: 6 children aged 6 years 
with ASD who displayed chal-
lenging behavior
FA Provided with written explana-
tion of procedures
In session coaching via vide-
oconferencing
High but variable trainee idel-
ity across functional analysis 
sessions
Machalicek et al. (2016) Trainees: 3 family carers
Clients: 2 children with autism 
(aged 8 and 16 years). 1 child 
with Fragile X Syndrome and 
autism (aged 9 years). All dis-
played challenging behavior
FA. Antecedent strategies 
(social narratives, timer), 
FCT, DRA, diferential nega-
tive reinforcement of alterna-
tive behavior (DNRA)
Initial training via videoconfer-
encing involving written task 
analyses, video modeling and 
practice with child
Functional analysis results dif-
ferentiated for each child
Intervention comparisons resulted 
in reduced challenging behavior 












Table 2  (continued)
Study Participants Training focus Training methods Outcomes
Neely et al. (2016) Trainees: 3 undergraduate 
students
Clients: 2 children with ASD 
(aged 4 and 5 years), 1 child 
with PDD-NOS (aged 8 years)
Incidental teaching Online module
Delayed feedback provided via 
videoconferencing sessions 
based on videotapes of earlier 
clinical sessions
All trainees met idelity criterion 
within 6 sessions
Child communication responses 
increased and maintained or 
increased at 2 and 4-month 
follow-ups
Suess et al. (2014) Trainees: 3 family carers
Clients: 3 children aged 2 years 
7 months to 3 years 3 months 
with PDD-NOS. All children 
displayed challenging 
behavior
FA and FCT 2 × 1 h training sessions via 
videoconferencing
Parent manual
In session coaching via vide-
oconferencing
Social functions identiied for all 
children following FA
FCT generally efective but vari-
able for one child
Trainee idelity variable for each 
participant
Suess et al. (2016) Trainees: 5 family carers. Parent 
assistants also used
Clients: 5 children with ASD 
aged 2.5–7.1 years who dis-
played challenging behavior
FA and FCT 1 h initial group meeting via 
videoconferencing





Weekly homework tasks and 
encouraged to practice FCT 
at home
Function identiied for 4/5 chil-
dren following FA
Average 65.1% reduction in 
behavior during FCT but indi-
vidual results variable
Signiicantly lower incidence of 











Table 2  (continued)
Study Participants Training focus Training methods Outcomes
Wacker et al. (2013a) Trainees: 18 family carers—
some of whom also took part 
in Wacker et al. (2013b)
Clients: 17 children aged 
29-80 months with ASD or 
PDD-NOS [some of whom 
also took part in Wacker et al. 
(2013b)]. All children dis-
played challenging behavior
FCT Weekly 1 h videoconferenc-
ing training with in session 
coaching
Provided with written instruc-
tions
Asked to practice at home
Large reductions in challenging 
behavior for all participants 
(average 93.5% reduction)
Wacker et al. (2013b) Trainees: 20 family carers. Par-
ent assistants also used
Clients: 20 children aged 
29–80 months with ASD or 
PDD-NOS. All children dis-
played challenging behavior
FA Initial training via videoconfer-
encing
Parent manual
In session coaching via vide-
oconferencing
Social functions identiied for 18 
children
Results veriied for 13 children in 
Wacker et al. (2013a)
Wainer and Ingersoll (2015) Trainees: 5 family carers
Clients: 5 children with ASD 
aged 29–59 months
Reciprocal imitation training Online modules
Supplemental manual
Given homework and encour-
aged to practice
3 × 30 min coaching sessions 
via videoconferencing
Trainee knowledge increased
4/5 trainees met idelity criterion 
and maintained this at follow-
up
Child imitation rates variable, 
4/5 maintained higher levels at 
follow-up than at baseline
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or evaluate the use of particular training techniques and behavioral procedures (Hig-
gins et al. 2017; Neely et al. 2016; Wainer and Ingersoll 2015), while others cited 
methodological considerations relating to telehealth research including the use of 
a randomly controlled or multiple baseline design (Fisher et al. 2014; Higgins et al. 
2017), the incorporation of telehealth into existing support models (Suess et  al. 
2016), or the use of speciic technology and software (Fischer et al. 2016; Machal-
icek et al. 2009b).
Trainer Characteristics
In three cases (Alnemary et  al. 2015; Barretto et  al. 2006; Wainer and Ingersoll 
2015), the characteristics of the trainer were not stated and in some instances the 
trainer was listed only as one or more of the authors or a researcher/experimenter, 
with no further details about their skills, training, or experience provided. Where the 
characteristics of the trainer were stated, these individuals were most commonly pro-
fessionals who had had prior experience or training in behavior analytic approaches. 
For example, in six articles (Higgins et al. 2017; Machalicek et al. 2009a, b, 2010, 
2016; Neely et al. 2016), it was explicitly stated that trainers were Board Certiied 
Behavior Analysts. Trainers were often Doctoral or Master’s students (Fischer et al. 
2016; Higgins et al. 2017; Knowles et al. 2017; Lindgren et al. 2016; Machalicek 
et al., 2009a, b, 2010; Suess et al. 2014, 2016; Wacker et al. 2013a, b) and train-
ees had varying levels of experience using behavioral approaches, ranging from one 
(Fischer et al. 2016) to 20 years’ experience of implementing behavioral techniques 
(Wacker et al. 2013a).
Trainee Characteristics
Of the 113 individuals trained via telehealth, 72 were family carers, 26 were teach-
ing staf, nine were students/graduates, and six were ABA therapists or direct care 
staf. In many cases, trainees had no prior experience or knowledge of behavioral 
techniques. Three trainees in one study had some prior experience although it was 
not possible to determine whether these received training via telehealth or in-person 
(Hay-Hansson and Eldevik 2013), and in one study, therapists were used who had 
reportedly taken a class relating to ABA (Barkaia et al. 2017). In ive studies (ifteen 
trainees), it appeared that agents may have had prior experience in behavior ana-
lytic techniques, but had no experience in the speciic technique used in the study 
(Higgins et al. 2017; Machalicek et al., 2009a, b, 2010, 2016), and in three articles 
(seven trainees), it was not clear how much prior experience the trainees had (Bar-
retto et al. 2006; Gibson et al. 2010; Suess et al. 2014).
In some cases, other individuals were also present during the sessions to 
ofer logistical support to trainees. Parent assistants with no prior experience of 
behavioral techniques were used in three studies (Suess et al. 2016; Wacker et al. 
2013a, b) and received training via telehealth as part of the study. These indi-
viduals assisted parents during the sessions in relation to setting up the room, 
ensuring materials were available, and providing physical assistance. Similarly, 
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Barkaia et al. (2017) involved an additional psychologist in situ for trainees dur-
ing implementation of procedures; however, it was not clear what type of support 
this individual provided during the study. Additional individuals known to the 
client were also present in one study (Barretto et al. 2006) and included a school 
psychologist, a physical therapist, biological parent, special education teacher, 
social worker, nurse, and pediatrician. These individuals were not involved in 
the sessions, with the exception of the school psychologist who acted as a coach 
for one parent, and the physical therapist who carried out physical activities as 
demand activities for one child.
Client Characteristics
As noted above, 104 individuals received support from someone who had been 
trained via telehealth, and in almost all instances (with the exception of one child 
in Fischer et al. 2016; and two children in Knowles et al. 2017), these individu-
als were children with intellectual or developmental disabilities, most commonly 
ASD. Children were aged between 12 months and 16 years (where it was possible 
to determine age) and in thirteen studies (78 children) children reportedly dis-
played challenging behaviors such as self-injury, property destruction, aggression 
or noncompliance (Alnemary et al. 2015; Barretto et al. 2006; Fischer et al. 2016; 
Gibson et al. 2010; Knowles et al. 2017; Lindgren et al. 2016; Machalicek et al. 
2009b, 2010, 2016; Suess et al. 2014, 2016; Wacker et al. 2013a, b). Only seven 
studies (Barkaia et al. 2017; Gibson et al. 2010; Machalicek et al. 2009b, 2010, 
2016; Neely et al. 2016; Wacker et al. 2013b) reported on client’s communication 
abilities. However, across these studies, they had a range of abilities from no spo-
ken language to luent speech.
Training Focus
In most cases, training focused on assessments such as functional analyses (Alne-
mary et al. 2015; Lindgren et al. 2016; Machalicek et al. 2009b, 2010, 2016; Suess 
et  al. 2016; Wacker et  al. 2013b) or preference assessments (Higgins et  al. 2017; 
Machalicek et al. 2009a). Fewer studies focused on training for speciic intervention 
strategies: in seven cases, trainees were supported to develop and implement FCT 
or diferential reinforcement interventions (Fischer et al. 2016; Gibson et al. 2010; 
Lindgren et al. 2016; Machalicek et al. 2016; Suess et al. 2014, 2016; Wacker et al. 
2013a), and in one case, each trainees were taught to implement Reciprocal Imita-
tion Training (Neely et  al. 2016), mand and echoic training (Barkaia et  al. 2017), 
or classroom management approaches within a Positive Behavior Interventions and 
Supports (PBIS) model (Knowles et al. 2017). Three studies focused on improving 
trainee’s skills relating to implementing behavioral teaching techniques such as dis-
crete trial teaching or incidental teaching (Fisher et al. 2014; Hay-Hansson and Elde-
vik 2013; Wainer and Ingersoll 2015).
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Training Methods
In all cases, training was provided via videoconferencing (i.e., real-time com-
munication across a distance using an internet connection with video and audio 
facilities) with the trainer providing training and/or coaching from a diferent 
location, using a computer, webcam, and microphone (see Table 3 for technical 
setup and diiculties reported in each article). However, the speciic methods 
used to conduct training difered across the articles. In most cases, initial training 
was provided in some way to trainees using a variety of methods. Some research-
ers provided extended training sessions, lasting between 15 min and 3 h, which 
involved a combination of presentations relating to the techniques, direct instruc-
tion, modeling, or role playing (Alnemary et al. 2015; Barkaia et al. 2017; Fisher 
et  al. 2014; Gibson et  al. 2010; Hay-Hansson and Eldevik 2013; Higgins et  al. 
2017; Machalicek et al. 2016; Suess et al. 2014, 2016; Wacker et al. 2013a, b). 
This initial training was usually provided via videoconferencing and was provided 
via telephone in one study (Barretto et al. 2006). In other cases, trainees under-
took self-instruction using online modules or videos (Fisher et al. 2014; Knowles 
et al. 2017; Neely et al. 2016; Wainer and Ingersoll 2015), or written explanations 
of the techniques and individual practice (Machalicek et al. 2009a).
In some cases, training was provided solely through live coaching via vide-
oconferencing during implementation of procedures. However, in nearly all of 
these instances, trainees or individuals who supported trainees in  situ appeared 
to have prior knowledge of behavioral techniques (Barretto et al. 2006; Lindgren 
et al. 2016; Machalicek et al. 2009a, b, 2010). Other researchers used live coach-
ing to supplement initial training (Alnemary et  al. 2015; Barkaia et  al. 2017; 
Suess et al. 2014, 2016; Wacker et al. 2013a, b; Wainer and Ingersoll 2015), and 
in two studies delayed feedback was provided based on videos made during ear-
lier clinical sessions (Knowles et al. 2017; Neely et al. 2016). In all cases, feed-
back involved providing praise and corrective feedback. Where live coaching was 
used, this was usually provided for all sessions. However, some researchers also 
conducted sessions in which trainees were not directly coached in order to test 
their skills or evaluate whether behavioral change had maintained at follow-up 
(Fisher et  al. 2014; Hay-Hansson and Eldevik 2013; Higgins et  al. 2017; Neely 
et  al. 2016; Wainer and Ingersoll 2015). Sessions without coaching were also 
used in order to assess whether trainees could perform as well when not coached 
(Machalicek et  al. 2010; Suess et  al. 2014). In addition to this direct training/
coaching, trainees were explicitly asked to independently practice techniques or 
complete homework in ive instances (Lindgren et  al. 2016; Machalicek et  al. 
2009a; Suess et al. 2016; Wacker et al. 2013a; Wainer and Ingersoll 2015).
A supplemental trainee manual was described in four articles (Suess et  al. 
2014; Wacker et al. 2013a, b; Wainer and Ingersoll 2015), and an additional par-
ent assistant manual containing information about the techniques, data record-
ing forms, and scripts for use with parents was used by Wacker and colleagues 
(Wacker et  al. 2013a, b). Some studies also reported the use of written proto-










Table 3  Technical setup and diiculties reported in each study
Article Telehealth methodology Hardware Software Technical diiculties
Alnemary et al. (2015) Videoconferencing Host site (University) Skype (videoconferencing) Slow or inconsistent connection
 Laptop Microsoft PowerPoint (presen-
tations)



















Table 3  (continued)
Article Telehealth methodology Hardware Software Technical diiculties




Network (ICN)—iber optic 
network for videoconferenc-




 Camera—zoomed in on 
speaker at host site when 
microphone activated
 Touch to speak microphones
Multimedia projector
 Touchscreen monitor to switch 
sites
 Videotape recorder
Remote sites (School or Depart-

















Table 3  (continued)
Article Telehealth methodology Hardware Software Technical diiculties
Barkaia et al. (2017) Videoconferencing, telephone 
calls
Host site (University) and 
remote site (Participant’s 
homes)
Skype (videoconferencing) Variable quality internet con-
nection
 Laptops Viber (audio telephone call) Noise interference




Fischer et al. (2016) Videoconferencing Host sites (Universities) VSee (videoconferencing) None reported
 Laptop or desktop computer Box (ile transfer)
Remote site (Schools)
 Laptop computer or iPad
Digital video camera
Fisher et al. (2014) Videoconferencing and 17 
e-modules





 Not speciied University Blackboard website 
(online training)
Remote site (Participant’s home 
or library)















Table 3  (continued)
Article Telehealth methodology Hardware Software Technical diiculties
Gibson et al. (2010) Videoconferencing Host site (University) Skype (videoconferencing) Inability of webcam to pan, tilt, 
or zoom during observation





















Table 3  (continued)
Article Telehealth methodology Hardware Software Technical diiculties
Hay-Hansson and Eldevik 
(2013)
Videoconferencing Host site (Videoconferencing 
center at hospital)
Movi (videoconferencing) Blurred picture
 Video unit Ambient light obscuring view of 
materials through camera
 Camera (could be remotely 
controlled)
Unstable network (connection 
lost 4/7 times: 1 time for wired 







 Webcam with built in micro-
phone
 External speakers












Table 3  (continued)
Article Telehealth methodology Hardware Software Technical diiculties
Higgins et al. (2017) Videoconferencing Host site (University medical 
center)
Adobe connect (videoconfer-









 Headset with attached micro-
phone
Knowles et al. (2017) Videoconferencing and online 
training modules
Host site (University) Skype (videoconferencing) None reported
 MacBook laptop with built in 
webcam and microphone
iMovie (screen capture)
 Wireless internet Private and unlisted Youtube 
account (training modules)
Remote site (School) Microsoft PowerPoint (training 
modules)











Table 3  (continued)
Article Telehealth methodology Hardware Software Technical diiculties
Lindgren et al. (2016) Videoconferencing Host site (Telehealth center at 
hospital)





Remote site (Regional clinics)
 High-speed internet

















Table 3  (continued)
Article Telehealth methodology Hardware Software Technical diiculties
Machalicek et al. (2009a) Videoconferencing Host site (University) iChat (videoconferencing and 
recording of sessions)
Participants inadvertently 
changing the settings of the 
equipment
 iMac desktop with built in 
camera and microphone
Child’s behavior interfered with 
equipment (e.g., due items 
being thrown at it, screaming 
and interrupting communica-
tions)
Remote site (School) Children had varying interest in 
equipment
 Macbook laptop with inte-
grated microphone
 Webcam
Cable and wireless internet 
connection
Machalicek et al. (2009b) Videoconferencing Host site (School) iChat (videoconferencing) The webcam sometimes required 
positional adjustment
 Macbook
Webcam (with integrated 
microphone)
 Wireless internet connection
Remote site (Diferent room in 
same school)
 Macbook












Table 3  (continued)
Article Telehealth methodology Hardware Software Technical diiculties
Machalicek et al. (2010) Videoconferencing Host site (University) iChat (videoconferencing) Internet connection was lost 
during 5 trials (less than 1% of 
trials)
 iMac desktop computer with 








Machalicek et al. (2016) Videoconferencing Host site (University) and 
remote site (Participant’s 
homes)
iChat (videoconferencing) Connection diiculties
 MacBook with built in or 
external webcam
eCamm (call recording) Dropped videoconferencing calls
 Wired and wireless internet Poor visual/audio quality
 Integrated microphones Inability of camera to be portable 
when child and family carer left 
the room
Child interested in engaging 
with trainer and sometimes 
responded (e.g., protested) to 












Table 3  (continued)
Article Telehealth methodology Hardware Software Technical diiculties
Neely et al. (2016) Videoconferencing and online 
modules
Host site (Location varied) VSee (videoconferencing) None reported
 Computer with integrated 
microphone and webcam
Internet-based training module 
(see Franzone 2010)
Remote site (University sup-
ported Autism clinic)
 iPad mini to record sessions
 MacBook with integrated 
camera and microphone
Suess et al. (2014) Videoconferencing Host site (Telehealth center in a 
hospital)
Skype (videoconferencing) None reported



















Table 3  (continued)
Article Telehealth methodology Hardware Software Technical diiculties
Suess et al. (2016) Videoconferencing Host site (Telehealth center at 
hospital)





Remote site (Regional clinic)
 Laptop
 Webcam
Wacker et al. (2013a) Videoconferencing Host site (Telehealth center at 
hospital)
Software enabling host site to 



















Table 3  (continued)
Article Telehealth methodology Hardware Software Technical diiculties
Wacker et al. (2013b) Videoconferencing Host site (Telehealth center at 
hospital)
Software enabling host site to 


















Table 3  (continued)
Article Telehealth methodology Hardware Software Technical diiculties
Wainer and Ingersoll (2015) Videoconferencing and online 
training module





 Not speciied Commercially available screen 
recording software
Diiculty maintaining child’s 
engagement in front of camera
Remote site (Participant’s 
home)
Online Reciprocal Imitation 
Training website (training 
module)
Diiculty accessing online 
training module website using 
diferent devices, e.g., iPhones
 Computer Poor internet connection efect-
ing video playback in online 
module
 Webcam Diiculty maintaining child’s 
engagement in front of camera
 Internet connection Diiculty accessing online 
training module website using 
diferent devices, e.g., iPhones
Poor internet connection efect-
ing video playback in online 
module
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2014; Hay-Hansson and Eldevik 2013; Higgins et al. 2017; Knowles et al. 2017; 
Machalicek et al. 2010; Suess et al. 2014).
Training often continued until trainees met predetermined criteria for idelity or 
accuracy (Barkaia et  al. 2017; Fisher et  al. 2014; Gibson et  al. 2010; Machalicek 
et al. 2010, 2016; Neely et al. 2016; Suess et al. 2014). However, in many studies, 
training procedures were ixed and not responsive to idelity (Barretto et al. 2006; 
Fischer et al. 2016; Hay-Hansson and Eldevik 2013; Knowles et al. 2017; Lindgren 
et al. 2016; Machalicek et al. 2009a, b; Suess et al. 2016; Wacker et al. 2013a, b; 
Wainer and Ingersoll 2015), and in three instances, training was supplemented with 
individual feedback or additional training based on idelity (Alnemary et al. 2015; 
Fischer et al. 2016; Higgins et al. 2017).
Outcomes
A range of outcomes were included in the articles for both the trainee themselves 
and the client. Only two studies compared outcomes of training conducted via tel-
ehealth with in-person methods (Hay-Hansson and Eldevik 2013; Lindgren et  al. 
2016), and both found comparable results between the two delivery formats suggest-
ing that delivery of training via telehealth may be as efective as delivery via tradi-
tional in-person methods. Additionally, Wacker et al. (2013a) anecdotally reported 
comparable outcomes for clients between their current project, in which trainees 
were trained via telehealth, and previous projects, in which trainees were trained via 
in-person methods.
Trainee Outcomes
Outcomes reported for trainees related in most cases to trainee idelity or skills, with 
only one article examining changes in trainee knowledge about the procedures and 
reporting large increases (Wainer and Ingersoll 2015). In eight articles, no outcomes 
data were presented for trainees with outcomes presented only for the client (Barretto 
et al. 2006; Gibson et al. 2010; Lindgren et al. 2016; Machalicek et al. 2009b, 2016; 
Suess et al. 2016; Wacker et al., 2013a, b). Where data were presented on trainee 
idelity/skills mastered, results were variable. Some studies reported very high idel-
ity across trainees. For example, Machalicek et al. (2009a) reported 100% accuracy 
for teachers completing preference assessments and Wacker et al. (2013b) reported 
averages of 96% (without corrections) and 97% (with corrections) idelity across 
24% of sessions for all t. Despite this, while all of the studies reported increases 
in idelity for those who were trained (with some signiicant increases over time or 
relative to a control group: Fisher et al. 2014; Hay-Hansson and Eldevik 2013), in 
the majority of cases trainees failed to meet criterion idelity, with only four articles 
reporting that criterion idelity was met by all trainees across all session types or 
experimental phases (Fisher et al. 2014; Machalicek et al. 2009a; Neely et al. 2016; 
Wacker et al. 2013b). Hay-Hansson and Eldevik (2013) did, however, report compa-
rable idelity between individuals trained via telehealth and those trained in-person, 
suggesting that variable idelity may be a common inding regardless of delivery 
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format. However, the small number of studies directly comparing delivery formats 
precludes a more detailed analysis of the relative idelity with which trainees are 
able to implement procedures when trained or coached via telehealth.
Client Outcomes
A range of outcomes were reported in relation to the client; however, ive articles 
included outcomes for the trainee only (Alnemary et  al. 2015; Fisher et  al. 2014; 
Hay-Hansson and Eldevik 2013; Higgins et al. 2017; Machalicek et al. 2010). Out-
comes for the client were usually presented where individuals were trained to under-
take assessments or speciic intervention techniques. Only one of the studies which 
focused on teaching techniques presented client outcomes, reporting large increase 
in children’s use of mands (Neely et al. 2016).
Where trainees implemented functional analyses, a social function was identiied 
for the client’s behavior in the majority of cases (Barretto et al. 2006; Lindgren et al. 
2016; Machalicek et al. 2009b, 2016; Suess et al. 2014; Wacker et al. 2013b) with 
the exception of one client in Suess et al. (2016) and two in Wacker et al. (2013b) for 
whom no function was identiied. The results of the analyses were directly veriied 
using a function-based intervention in ive articles (Lindgren et al. 2016; Machal-
icek et al. 2016; Suess et al. 2014, 2016), and Wacker et al. (2013b) veriied results 
using FCT presented in a subsequent article for 13 clients (Wacker et al. 2013a). In 
one article (Barretto et al. 2006), analysis results were not veriied by a subsequent 
intervention. Only one article (Machalicek et al. 2009a) presented results of prefer-
ence assessments conducted by trainees for three children. In this instance, preferred 
items were identiied for each child and these preferences were subsequently veriied 
using an instructional intervention in which children were observed to choose the 
task associated with access to the items identiied as preferred.
Some articles focused on training agents to implement speciic interventions 
such as FCT or diferential reinforcement, Reciprocal Imitation Training, PBIS 
approaches, or mand and echoic training. FCT and diferential reinforcement inter-
ventions were found to be generally efective when implemented by trainees. For 
example, Gibson et al. (2010) reported that elopement occurred only 5% of the time 
following FCT compared to over 90% of the time during baseline sessions. A num-
ber of studies (Fischer et al. 2016; Lindgren et al. 2016; Suess et al. 2014; Wacker 
et  al. 2013a) similarly reported large reductions in challenging behavior for the 
majority of clients. However, results were variable with less than 80% reductions for 
some clients and additional intervention elements required in some cases. Results 
were particularly variable with an average of only 65.1% reduction in challenging 
behavior in Suess et al. (2016), despite challenging behavior being found to be sig-
niicantly lower during the intervention than baseline. It must be noted, however, 
that telehealth training for functional analyses and FCT was implemented in this 
study in order to examine whether it could be delivered within the same time frame 
(i.e., two hours) as existing clinical support systems. As a result, the authors high-
light that the indings ofer preliminary evidence that telehealth training for func-
tional analyses and FCT can be incorporated into existing systems, with questions 
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remaining about ways to maximize intervention efects within a short timeframe. 
In relation to Reciprocal Imitation Training (Wainer and Ingersoll 2015) or echoic 
and mand training (Barkaia et al. 2017), outcomes were reportedly variable but with 
moderate increases in children’s spontaneous imitation or communication overall.
Social Validity
Fourteen of the 20 articles included data relating to the social validity of the train-
ing/coaching delivered via telehealth. In most cases, social validity ratings were 
very high and nearly at ceiling levels on the measures used. For example, Fisher 
et  al. (2014) developed a 14-item social validity questionnaire (utilizing a 7-point 
Likert scale from 1 [strongly disagree] to 7 [strongly agree]) relating to the use of 
web-based technology, the content of the online modules, the interactions with the 
trainee, and their overall satisfaction. Mean ratings assigned to each of the items 
ranged from 5.4 (for use of web-based technology) to 7 (for overall satisfaction) 
indicating high social validity. Other researchers evidenced similarly high social 
validity with a range of standardized and novel questionnaires (Barkaia et al. 2017; 
Fischer et  al. 2016; Gibson et al. 2010; Higgins et al. 2017; Knowles et al. 2017; 
Machalicek et al. 2016; Neely et al. 2016; Suess et al. 2014; Wainer and Ingersoll 
2015), with one article highlighting that scores were comparable to other interven-
tions provided in-person (Wacker et al. 2013a). However, social validity scores were 
variable in one study (Alnemary et  al. 2015) with low scores assigned to aspects 
of the videoconferencing, indicating technical diiculties experienced (see Table 3 
and further discussion below). Despite this, trainees stated that they would recom-
mend the training to others, a inding that was replicated by Fisher et al. (2014) and 
Higgins et al. (2017). Trainees reported across the studies that they found the use of 
telehealth simple, valuable, unobtrusive, and convenient as it allowed more frequent 
meetings with the trainer and immediate feedback. Although the use of telehealth 
was generally rated highly, two individuals in separate studies stated that they felt 
the training would have been easier or preferable in-person (Alnemary et al. 2015; 
Neely et al. 2016) and another expressed concerns about the possibility of technical 
diiculties (Gibson et al. 2010).
In addition to assessing social validity, some researchers also examined costs 
relating to the use of telehealth in comparison with in-person support. For example, 
Wacker and colleagues (Wacker et al. 2013a, b) estimated that the weekly costs of 
providing a functional analysis would have been $335.09 per client if training were 
delivered in-person (when including costs related to the behavioral consultant’s time 
and travel) versus $57.95 when training was delivered via videoconferencing. Simi-
larly, the combination of a functional analysis and FCT would have resulted in total 
costs per client of $55,872 if delivered in-person, versus $11,500 when delivered via 
videoconferencing. Lindgren et al. (2016) similarly evidenced large cost savings as 
a result of the use of telehealth, particularly when telehealth support was provided 
in client’s homes rather than regional clinic settings (due in part to the exclusion 
of costs relating to families travel to the clinics, additional staf support, and use of 
other resources).
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Obstacles Relating to Telehealth
A number of obstacles were identiied in the articles relating to the use of telehealth 
for training. These often related to technical diiculties (see Table 3). However, in 
most cases, authors reported that technical issues did not signiicantly afect the 
training and were easily resolved. Issues relating to the logistics of using the equip-
ment were also highlighted, including the possibility of needing someone to set up 
equipment prior to sessions, or transferring potentially large video iles (Fischer 
et al. 2016), and issues with protecting clients’ conidentiality or obtaining informed 
consent (Barkaia et  al. 2017; Fischer et  al. 2016). Some authors discussed issues 
with software being blocked by local irewalls (Hay-Hansson and Eldevik 2013), 
and with insurance companies not covering the cost of support delivered via tel-
ehealth (Barretto et  al. 2006). Finally, researchers also highlighted potential limi-
tations of support provided via telehealth, such as whether it can be used with all 
types of behavior or techniques (Machalicek et al. 2010; Wacker et al. 2013a) and 
whether some trainees may need more direct modeling which is not possible via 
telehealth (Suess et al. 2014).
Discussion
The results of this review provide initial support for the use of telehealth as a way to 
efectively train individuals to implement ABA techniques including assessments, 
teaching procedures and speciic interventions. In some cases, training via tele-
health was found to produce comparable results to traditional in-person training and 
resulted in behavioral change or useful assessment outcomes for clients. Further-
more, telehealth training was rated as highly socially valid and, in preliminary anal-
yses, resulted in signiicant inancial savings for organizations and reduced travel 
burdens for trainees. Providing training via telehealth may therefore be a promising 
method of supporting behavioral change for clients and increasing access to behav-
ioral support.
Methodological Quality of Evidence Base
Although these initial results are promising, a key limitation of the evidence base for 
telehealth training in ABA procedures relates to the methodological quality of the 
studies. The articles included in this review were most commonly rated as “Weak” 
or “Borderline Adequate” on the Evaluative Method, indicating that they lacked key 
indicators of methodological quality. This inding replicates earlier indings by Bois-
vert et  al. (2010) who similarly found that research relating to telehealth support 
for people with ASD had key methodological laws. Only ive studies in the cur-
rent review were rated as “Adequate” (one relating to trainee outcomes: Knowles 
et al. 2017; four relating to client outcomes: Lindgren et al. 2016; Machalicek et al. 
2009b; Neely et al. 2016; Wacker et al. 2013a), and one as “Strong” (relating to cli-
ent outcomes: Gibson et al. 2010).
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Due to the low number of articles utilizing a group design included in the review, 
it is not possible to examine the methodological quality of these articles in depth. 
However, the most common cause of low ratings for single case design studies 
related to graphical representations of the data which suggested unstable data in the 
baseline or intervention conditions, poor experimental control, insuicient replica-
tion of independent variable manipulations, or a lack of adequate data to evidence an 
efect. This may suggest that variables other than the training (for trainee outcomes) 
or behavioral techniques (for client outcomes) inluenced results. When consider-
ing trainee outcomes, it is unclear whether these elements are due to diiculties in 
training individuals via telehealth or other aspects of the study design. However, for 
client outcomes, only some of these elements (i.e., number of independent variable 
manipulations, amount of data collected) are likely to be within the control of the 
researcher, with others likely to be inluenced by the idelity with which trainees 
implement the techniques, which was found to be variable when examined by the 
studies included in this review and in a previous review (Neely et al. 2017). Despite 
this, additional research examining whether issues in these areas of experimental 
design are common among interventions utilizing a training or behavioral consul-
tation model is warranted in order to identify whether this is unique to the use of 
telehealth. Furthermore, the low ratings for single case design studies may be in part 
explained by the emphasis given to diferent elements of study design by the Evalua-
tive Method. Wendt and Miller (2012) suggested that elements such as interobserver 
agreement and idelity may also be key indicators of internal validity in single case 
design, but are currently considered only as secondary indicators on the Evaluative 
Method with less inluence on the overall rating. This may be particularly relevant 
in the current review, as only two studies (Barretto et al. 2006; Neely et al. 2016) did 
not evidence acceptable levels of interobserver agreement across all measures, con-
ditions and participants. Nonetheless, while the studies reviewed here often did not 
score highly on the existing measures of internal validity on the Evaluative Method, 
their external validity is supported where comparisons were conducted to training 
provided in-person, as indings were often reported to be comparable. This is a key 
strength of the evidence base to date. It is also important to consider that research 
relating to training individuals in behavioral procedures via telehealth is a relatively 
new in the ield, and therefore should be considered in light of this. Further, stud-
ies that evidence high methodological quality are undoubtedly needed; however, 
the positive outcomes reported here remain a promising indication of the potential 
efectiveness and utility of this type of support.
Limitations and Areas for Further Study
Some additional limitations of the evidence base must also be considered. Firstly, 
the vast majority of research included in this review was conducted by research 
teams located primarily in the USA; therefore, it is unclear whether such meth-
odology could be integrated into the support systems of other countries. In addi-
tion, there are only a few direct comparisons of training provided via telehealth 
with training provided via in-person methodology. Although this is in an important 
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omission and requires further study, it may be suicient to demonstrate that training 
provided via telehealth is efective more generally, given that it may not be pos-
sible to provide in-person support to some trainees/clients (e.g., in very rural areas 
in which there are no professionals with expertise in behavior analysis). This limita-
tion may therefore relate to the theoretical understanding of telehealth-based sup-
port, rather than its clinical utility. Secondly, the variable results relating to trainee 
idelity warrant further study to identify the determinants of and ways to improve 
trainee’s implementation of techniques, and the impact of this on client outcomes. 
Many studies included in the review did not report idelity data (for either the trainer 
or trainee) which is a key methodological limitation, although this limitation is also 
applicable to behavioral research more widely (e.g., Gresham et al. 1993; Ledford 
and Wolery 2013). Comparisons with idelity when trainees receive training via in-
person methodology would again be useful, given one study in this review inding 
that variable idelity was common across both training modalities (Hay-Hansson and 
Eldevik 2013). Finally, some technical diiculties were reported in the studies, sug-
gesting a need to document and reine the technological requirements for successful 
telehealth interventions. This is likely to be a common concern for telehealth inter-
ventions across a number of ields and Lee et al. (2015) provide an initial analysis of 
the particular considerations for training relating to FCT interventions. More dem-
onstrations of suicient technology for conducting telehealth and troubleshooting 
guidelines are undoubtedly needed if practitioners are to adopt such methodology 
within their practice.
In addition to limitations in the evidence base, there are also limitations relating 
to the current review which must be considered when interpreting results. Firstly, it 
was beyond the scope of the review to consider interventions that did not include 
additional support from a trainer (e.g. those based solely on self-directed learning 
such as Jang et al. 2012), or interventions relating to more broad behavioral meth-
odology rather than deined procedures (e.g., Heitzman-Powell et al. 2014; Vismara 
et al. 2009; Vismara et al. 2013; Vismara et al. 2012); therefore, the utility of tel-
ehealth in these contexts cannot be inferred from this review. In addition, due to 
the nature of systematic review methodology, some relevant articles may not be 
included if they were not identiied as part of the search strategy and it was not pos-
sible to include gray literature such as unpublished manuscripts, dissertations, or 
book chapters. As a result, some relevant evidence may not have been included in 
the review. Despite this, the methodology of a systematic review requires adherence 
to tight inclusion criteria and this is therefore a limitation of systematic reviews in 
general. Finally, due to the small number of studies identiied, it was not possible 
to assess the efectiveness of the interventions quantitatively; therefore, conclusions 
relating to efectiveness are only tentatively made.
Despite limitations, this review has highlighted a number of speciic areas that 
require further study. Any future research should aim to overcome methodological 
limitations highlighted in this review, and be conducted in a range of countries and 
contexts in order to demonstrate the applicability of telehealth to ABA support inter-
nationally. Additional research is also needed for wider target populations, as nearly 
all studies in this review focused on children with disabilities, for a greater range of 
outcomes (e.g., trainee knowledge and conidence), and on other ABA techniques 
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and interventions. Finally, a component analysis of telehealth training would add to 
the evidence base by determining which elements of training are necessary or suf-
icient for behavioral change, as many studies used multiple approaches including 
initial training, real-time coaching, accompanying manuals, and logistical support 
from other individuals during sessions.
Broader Considerations Relating to Telehealth
Some wider issues relating to the use of telehealth also warrant further discussion 
and will require investigation and clariication if the ield of ABA is to adopt tel-
ehealth methodology more widely. The articles included in this review often con-
tained only limited details about the characteristics of the trainer, trainee, and cli-
ents, with no evaluation of the characteristics of those who would be most able 
to deliver training via telehealth or beneit from the use of this technology. Some 
authors highlighted a need to investigate this further (Suess et al. 2014; Wacker et al. 
2013a), and this may be a key consideration for professionals wishing to use tel-
ehealth methodology. It is possible that some individuals may have diiculty engag-
ing with or beneiting from support provided via telehealth due, for example, to dif-
iculty accessing or using the technology required, cultural and language barriers, or 
preferences for support provided in a particular way. Identifying the characteristics 
of those who would beneit most and engage with telehealth support would ensure 
that such methodology is used when it is most appropriate and useful. On a related 
note, there is debate within other ields around the extent to which support provided 
via telehealth alters the therapeutic relationship between the therapist/trainer and the 
recipient (see, for example, Kaplan and Litewka 2008; McCarty and Clancy 2002; 
Swinton et al. 2009). Although a full overview of this debate is beyond the scope of 
this review, there may be important implications relating to this for behavior ana-
lytic support provided via telehealth. For example, if the therapeutic relationship is 
indeed altered, it may imply that behavior analytic telehealth support will be most 
appropriate for individuals who are more emotionally resilient and require less ther-
apeutic/emotional support from trainers alongside the training. These implications 
will need to be investigated and taken into account when implementing support via 
telehealth.
Other limitations relating to the use of telehealth in ABA may also exist, with 
some authors highlighting that use of the methodology may be limited to particu-
lar types of target behaviors (Machalicek et al. 2010), or particular procedures, as 
training relating to highly speciic procedures may be more suited to delivery via 
telehealth than training for less easily deined procedures (Machalicek et al. 2010; 
Wacker et al. 2013a). Although some authors have applied telehealth methodology 
to more broad training (see, for example, Heitzman-Powell et al. 2014; Reese et al. 
2015; Vismara et al. 2009, 2013, 2012; Xie et al. 2013), an analysis of the factors 
related to the efectiveness of telehealth for diferent types of support and with dif-
ferent behavioral targets is warranted. Finally, the motivations and context for adopt-
ing telehealth support in ABA services must be considered. Although providing 
support via telehealth has preliminarily been shown to reduce costs or travel burdens 
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(Gibson et al. 2010; Lindgren et al. 2016; Wacker et al. 2013a, b), it can be argued 
that this should be a secondary focus, with clinical need taking precedence. Further-
more, there is some evidence that despite reduced professional costs, client related 
costs may increase as a result of the use of telehealth (see Lindgren et  al. 2016) 
which may present a barrier to participation for some families. It may be impor-
tant, therefore, to ensure that services do not adopt telehealth methodology solely to 
reduce professional costs where in-person training is possible, but instead adopt tel-
ehealth to support populations who may be unable to otherwise access support (e.g., 
in rural settings) or who would speciically beneit from the use of such technology.
Implications for Practice
Although these broader issues require further investigation and the methodologi-
cal quality of articles included in this review presents a signiicant limitation, the 
indings presented here and the literature relating to telehealth more generally may 
have important implications for clinical practice. In early evaluations, telehealth 
methodology appeared to be efective for training individuals in a number of ABA 
techniques. Although more high-quality research is warranted, these indings sug-
gest that telehealth support may have the potential to improve the reach and scope 
of behavior analytic support and enable professionals to efectively support popula-
tions that would otherwise struggle to access such support. This may be particularly 
important in contexts where expertise in behavior analysis is scarce or not geograph-
ically widespread such as the UK, where only 275 professionals are registered with 
the Behavior Analyst Certiication Board as Board Certiied Behavior Analysts or 
Board Certiied Assistant Behavior Analysts (Behavior Analyst Certiication Board 
2017). This is equivalent to one certiied professional per 235,525 people and is 
much lower than other countries such as the USA, where there is one certiied pro-
fessional for every 12,776 people (based on total population data as of 1st July 2017 
[the most recent available data for the UK]: United States Census Review 2017). 
Telehealth support in ABA services also necessitates a focus on training stakehold-
ers, as it may be diicult to provide direct behavioral interventions to a client using 
telehealth due to the need to be able to deliver reinforcement and manipulate aspects 
of the environment directly. Training stakeholders is consistent with best practice 
in Positive Behavioral Support (Gore et  al. 2013), and is also likely to improve 
stakeholder skills and promote the sustainability of behavioral support for the client 
over time. In addition to this, telehealth-based interventions were considered highly 
socially valid by trainees which is another important determinant of the likelihood 
that the intervention will be continued in the absence of direct professional support 
(Baer et al. 1987). Finally, in initial investigations, telehealth training appears to be 
an eicient and cost-efective way to provide support, given evidence of potentially 
large cost savings overall and reduced travel burdens (Gibson et al. 2010; Lindgren 
et al. 2016; Wacker et al. 2013a, b). Although caution should be exercised in solely 
using inancial beneits to justify the adoption of telehealth methodology as dis-
cussed above, this may be an important consideration for the ield in the current 
economic and political climate.
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Appendix: Evaluative Method Deinitions and Ratings
See Tables 4, 5, 6 and 7.
Table 4  Criteria used to assign inal ratings on the evaluative method
a Criteria unchanged from Reichow (2011). bCriteria added for current review
Rating Criteria
Stronga ‘High’ on all primary indicators
Evidence of 3 or more secondary indicators
Borderline  Strongb ‘High’ on 5 primary indicators, no ‘Unacceptable’ on any primary indicators
Evidence of 3 or more secondary indicators
Adequatea ‘High’ on 4 primary indicators, no ‘Unacceptable’ on any primary indicators
Evidence of 2 or more secondary indicators
Borderline  Adequateb ‘High’ on 3 primary indicators, no more than 1 primary indicator rated as ‘Unac-
ceptable’
Evidence of 2 or more secondary indicators
Weaka ‘High’ on less than 3 primary indicators, or 2 or more primary indicators rated as 
‘Unacceptable’










Table 5  Deinitions for primary indicator ratings across group and single case designs on the evaluative method
Design Primary Indicator Rating
High Acceptable Unacceptable
Group and single case design Participant characteristics 1. Age and gender provided for all 
participants (mean age acceptable)
2. Participants’ diagnoses operation-
alized by including the diagnosis 
and diagnostic instrument or an 
operational deinition of behaviors 
and symptoms
3. Information on the characteristics 
of the interventionalist are pro-
vided and information is provided 
on any secondary participants
4. Measures used to obtain stand-
ardized test scores are indicated
Study meets criteria 1, 3 and 4 Study does not meet criteria 1, 3 
and 4
Group and single case design Independent variable Deines the independent variable 
with replicable precision. If 
manual is used the study passes
Study deines many elements of the 
independent variable but omits 
speciic details
Study does not suiciently deine the 
independent variable
Group and single case design Dependent variable Variables deined with operational 
precision
Details necessary to replicate meas-
ures are provided
Measures are linked to the depend-
ent variable
Measurement data is collected at 
appropriate times for the analysis 
being conducted
Study meets 3 out of 4 criteria Study meets fewer than 3 criteria
Group design Link between research 
question and data 
analysis
Data analysis is strongly related to 
the research questions and uses 
correct units of measure (i.e., 
child level, teacher level) on all 
variables
Data analysis is poorly linked to 
research question but correct units 
of analysis used for the majority 
of measures
Data analysis is linked weakly or not 
at all to the research question and 
uses the correct units of analysis for 











Table 5  (continued)
Design Primary Indicator Rating
High Acceptable Unacceptable
Group design Statistical analysis Proper statistical analyses con-
ducted with an adequate sample 
size (n > 10) for each measure.
Proper statistical analysis conducted 
for at least 75% of measures 
or proper statistical analysis 
conducted on 100% of measures 
but with inadequate power or 
sample size
Statistical analysis not done correctly, 
the sample size was too small, or 
the power was inadequate
Group design Comparison condition Deines the conditions for the 
comparison group with replicable 
precision, including description of 
other interventions they receive
Study only vaguely describes condi-
tions for comparison group and 
may not provide information on 
other interventions
Study does not deine conditions for 
comparison group or has no control 
or comparison group
Single case design Baseline condition 100% of baselines: At least one of these criteria not met 
in at least one, but not more than 
50%, of the baselines
Two or more criteria not met on at 
least one baseline, or more than 
50% of the baselines do not meet 
three of the criteria
 Encompass 3 data points
 Appear through visual analysis to 
be stable
 Have no trend or counter-thera-
peutic trend
 Have conditions that are opera-











Table 5  (continued)
Design Primary Indicator Rating
High Acceptable Unacceptable
Single case design Visual analysis 100% of graphs (i.e., tiers within a 
igure):
Two of the criteria met on at least 
66% of graphs
Two or fewer criteria were met on 
less than 66% of the graphs
 Have data that are stable (level or 
trend)
 Contain less than 25% of overlap 
of data points between adjacent 
conditions unless behavior is 
at ceiling or loor levels in the 
previous condition
 Show a large shift in level or trend 
between adjacent conditions that 
coincides with the implementa-
tion or removal of the IV. If 
there was a delay in the change 
the study is accepted as high 
if the delay was similar across 
conditions (± 50% of the delay)
Single case design Experimental control At least three demonstrations of the 
experimental efect, occurring 
at three diferent time points and 
changes in the DV vary with the 
manipulation of the IV in all 
instances of replication. If there 
was a delay the delay must be 
similar as described above
At least 50% of the demonstra-
tions of the experimental efect 
meet these criteria, there are two 
demonstrations of the experimen-
tal efect at two diferent points in 
time and changes in the DV vary 
with the manipulation of the IV
Less than 50% of the demonstrations 
of the experimental efect occur-
ring at two diferent time points in 
which changes in the DV vary with 
manipulation of the IV
Criteria for all indicators were applied with reference to the speciic outcomes under examination. For example, participant criteria related to trainees (where the tool was 
applied to trainee outcomes), or clients (where the tool was applied to client outcomes), the independent variable was treated as the training (for trainee outcomes), or the 











Table 6  Deinitions for secondary indicator ratings across group and single case designs on the evaluative method
Criteria for all indicators were applied with reference to the speciic outcomes under examination. For example, IOA criteria related to trainee behavioral data (where the 
tool was applied to trainee outcomes), or client behavioral data (where the tool was applied to client outcomes); idelity was examined relating to trainer’s implementation 
of the training (for trainee outcomes), or the trainee’s implementation of behavioral procedures (for client outcomes), and so on. Deinitions adapted from Reichow (2011)
Design Secondary indicator Criterion
Group and single case design Blind raters Raters are blind to the treatment condition of the participants
Group and single case design Fidelity Treatment or procedural idelity continuously assessed across participants, conditions, and implementers, 
and if applicable, has measurement statistics > .80
Group and single case design Generalization/maintenance Outcome measures are collected after the inal data collection to assess generalization/maintenance
Group and single case design Social validity Study contains at least 4 of the following:
 Socially important dependent variables (i.e., society would value the changes in outcome of the study)
 Time- and cost-efective intervention (i.e., the results justify the means)
 Comparison between individuals with and without disabilities
 A behavioral change that is large enough for practical value (i.e., it is clinically signiicant)
 Consumers who are satisied with the results
 Independent variable manipulation by people who typically come into contact with the participant
 A natural context
Group Random assignment Participants are assigned to groups using a random assignment procedure
Group Interobserver agreement (IOA) IOA data collected across all conditions, raters and participants with reliability > .80 (kappa > .60) or 
psychometric properties of standardized tests are reported and are > .70 agreement with a Kappa > .40
Group Attrition Attrition is comparable (does not difer between groups by more than 25%) across conditions and less 
than 30% at the inal outcome measure
Group Efect size Efect sizes are reported for at least 75% of the outcome measures and are > .40
Single case design Interobserver agreement (IOA) IOA data collected across all conditions, raters, and participants with reliability > .80











Table 7  Evaluative method indicator and inal ratings for each article
Study Design T/C Primary indicators Secondary indicators Rating
PART IV CC DV LRQ STAT BL VA EC IOA KAP BR FID G/M SV ES ATR RA
Alnemary et al. (2015) SC T U H H U U A × × × × ᪦ ᪦ W
Barkaia et al. (2017) SC T H H H A U U ᪦ × × × × × W
C H H H A U U ᪦ × × × × × W
Barretto et al. (2006) SC C H H H H H A × × × × × ᪦ W
Fischer et al. (2016) SC T U A A H H H ᪦ × × × × ᪦ BA
C U A H A U U ᪦ × × × × ᪦ W
Fisher et al. (2014) G T U H H0 H H U ᪦ × ᪦ × × ᪦ × ᪦ ᪦ W
Gibson et al. (Gibson et al. 2010) SC C H H H H H H ᪦ × × ᪦ × ᪦ S
Hay-Hansson and Eldevik (2013) G T H H H H H U ᪦ × × ᪦ ᪦ ᪦ ᪦ ᪦ ᪦ BA
Higgins et al. (2017) SC T H H H U A H ᪦ × × × ᪦ ᪦ BA
Knowles et al. (2017) SC T H A H H A H ᪦ × × × × ᪦ A
C H A H U A U ᪦ × × × × ᪦ W
Lindgren et al. (2016) G C H A H A H H ᪦ × × × ᪦ × × × A
Machalicek et al. (2009a) SC C H H H U U U ᪦ × × ᪦ × ᪦ W
Machalicek et al. (2009bb) SC C H H H A H H ᪦ × × × × ᪦ A
Machalicek et al. (2010) SC T H H H U A H ᪦ × × ᪦ ᪦ ᪦ BA
Machalicek et al. (2016) SC C H H H U U U ᪦ × × × × ᪦ W
Neely et al. (2016) SC T H H H U H H × × × ᪦ ᪦ ᪦ BA
C H A H H A H ᪦ × × ᪦ ᪦ ᪦ A
Suess et al. (2014) SC T U H H U U A ᪦ × × × × ᪦ W
C H H H A U U ᪦ × × × × ᪦ W
Suess et al. (2016) SC C H H H A A A ᪦ × × × × ᪦ BA











Table 7  (continued)
Study Design T/C Primary indicators Secondary indicators Rating
PART IV CC DV LRQ STAT BL VA EC IOA KAP BR FID G/M SV ES ATR RA
Wacker et al. (2013bb) SC C U H H A A A ᪦ × × ᪦ × ᪦ W
Wainer and Ingersoll (2015) SC T U H A H H H ᪦ × ᪦ × ᪦ ᪦ BA
C U A H H U U ᪦ × ᪦ × ᪦ ᪦ W
Design—SC single case design, G group design. T/C—T trainee outcomes, C client outcomes. Primary indicators—PART participant characteristics, IV independent 
variable, CC comparison condition, DV dependent variable, LRQ link between research question and analysis, STAT statistical analyses, BL baseline conditions, VA visual 
analysis, EC experimental control. H high, A acceptable, U unacceptable. Secondary indicators—IOA interobserver agreement, KAP kappa, BR blind raters, FID idelity, 
G/M generalization/maintenance, SV social validity, ES efect size, ATR attrition, RA random assignment. Ratings—W weak, BA borderline adequate, A adequate, BS bor-
derline strong, S strong
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